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(54) PRODUCTION OF OPTICALLY ISOTROPIC POLYARYLATE FILM 

(57)Abstract: 

PURPOSE: To produce an optically isotropic polyarylate film excellent in optical isotropy 
and homogeneity and reduced in a residual solvent content by drying a tack-free film in 
a specified manner. 

CONSTITUTION: A process for producing a film comprising casting a solution 
composition mainly consisting of a polyarylate resin and a halogenated solvent over a 
support and evaporating the solvent from the wet film by heating, which process 
comprises a pre-drying step of fomiing a pre-dried self-supporting film by evaporating 
the solvent to a solvent content of 5-25wt.%, and a post-drying step of drying the pre- 
dried film released from the support by heating while keeping the film in a state in which 
It can be shrunk in the transverse direction. In this process, the drying temperature 
(T°C) should be raised continuously or in stages with a change in Tg' so that the 
relationship: Tg'-50<T<Tg' (wherein Tg' (°C) is the glass transition temperature of the 
film containing residual solvent) may hold. 



LEGAL STATUS 

[Date of request for examination]: 31.08.2001 



CLAIMS 

[Claim(s)] 

[Claim 1] Cast the solution constituent which mainly consists of a polyarylate system 
resin and a halogen system solvent on a support substrate, heat the flow casting film 
containing a solvent, and it faces evaporating a solvent and manufacturing a film, (1) 
The predrying process which forms the predrying film which evaporates a solvent and 
has independence nature until the content of a solvent becomes 5 - 25% of the weight, 
(2) The post-xeransis process which carries out the stoving of the aforementioned 
predrying film in the status which can be contracted crosswise after exfoliating from a 
base material, and a drying temperature (T degrees C) here are the following formula 
(1). 

[Equation 1] 

Tg' - 50<T<Tg* ... (1) [,>however Tg* (**) are the glass transition points of the polyarylate 
system film containing a remains solvent, and this temperature rises with a decrement 
of a remains solvent content as xeransis progresses.] The manufacture technique of the 
optical-isotropy polyarylate system film characterized by drying doubling with transition 
of Tg* and carrying out a temperature up continuously or gradually so that it may carry 
out ** satisfactory. 

[Claim 2] The rrianufacture technique of the optical-isotropy polyarylate system film 
according to claim 1 characterized by a solution constituent consisting of a polyarylate 
system resin of the halogen system solvent 1 5 which contains a methylene chloride 
60% of the weight or more - 90 weight section, and 10 weight section. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] ; 
[Field of the Invention] this invention relates to the manufacture technique by the 
method excellent in the optical isotropy useful on the film for photologies, the original 
fabric film of the phase contrast plate used for a liquid crystal display, an electrode 
substrate film, etc. still in detail, and homogeneity of casting a polyarylate system film 
about the manufacture technique of the optical-isotropy polyarylate system film by the 
casting method. 
[0002] 

[Description of the Prior Art] In recent years, power consumption has few LCDs, and the 
spotlight is captured from a point excellent in the picture image quality, and utilization is 
advanced. In these LCDs, the high polymer film is used for the polarizing plate, the 
protection layer, the phase contrast plate, the electrode substrate, etc. Among them, 
instead, the conventional glass substrate is used for insincere-izing of a LCD. and in 
order to tell the polarization to which it penetrates correctly to a liquid crystal layer, as 
for a macromolecule electrode substrate, i.e., a plastic plate, it is asked for very high 
optical isotropy and homogeneity, and front-face nature. Specifically, the surface 
thickness spots of 5 micrometers or less, the phase contrast of 10nm or less, and **10 
degrees or less of optical-axis orientation are demanded. Optical-axis orientation 
expresses the sense of the orientation where the refractive index in a film side serves 



as the maximum I.e.. a lagging axis. here. It is asked only for the themial resistance 
which bears the heat furthermore applied at the time of manipulations, such as film 
production of a transparent electrode, and orientation layer formation. Therefore 
although a non-extended polycarbonate film, a polyarylate film. etc. are used a " 
polyarylate film is especially used preferably from a heat-resistant viewpoint However 

meriorrthf fan? h°?'"'r ^'"""^"^ "'^''^'"^ ^ polarizability has highly 

therefore the fault which produces an optical anisotropy on a polyarylate film also 
according to slight molecular orientation. 

[0003] On the other hand, a phase contrast film is used in order to raise the visibility of a 
picture image in STN type liquid-crystal-display element or a TN liquid crystal display 
device, and it is bearing the role which changes into the linearly polarized light the 
e hptically polarized light which penetrated the liquid crystal layer. The polycarbonate 
film and polyvinyl alcohol film which mainly earned out the uniaxial stretching as these 
matenals are used. Recently, from the request of the enhancement in the further picture 
image visibility, it is asked for the phase contrast film which has the wavelength- 
dispersion nature of the phase contrast (retardation) which was in agreement with the 
liquid crystal layer, and the polyarylate film is mentioned as the one candidate As 
stated previously, since a polyarylate contains an aromatic machine in a molecule its 
polarizability is high, and an optical anisotropy is easy to be obtained by carrying put the 
uniaxial stretching of the film and canying out molecular orientation. Therefore it is 
difficult for the point acquired by slight extension in the phase contrast required of a 
phase contrast film to obtain a homogeneous oriented film optically advantageous In 
order to obtain such an oriented film, it is necessary to use the film which has isotropy 
highly optically in the phase of a unstretched film (original fabric film), and the surface 
thickness spots of 2 micrometers or less, the phase contrast of 30nm or less and **1 
degree or less of optical-axis orientation are specifically demanded 
[0004] From the status of being asked for such a severe demand, the solution casting 
method (the casting method) is adopted as a method of producing a polyarylate film the 
film which heats, removes most solvents and has independence nature after casting a 
solufion constituent (dope) on a support substrate with the solution casting method 

- since - It IS the method [ produce / film / a film ] for exfoliating from a support 
substrate, carrying out a stoving further, and removing the remaining solvent The 
methylene chloride is mainly used from that the solubility and dope stability over a 
polyarylate system resin are high as a solvent, it being easy to remove with the low 
boiling point, etc. However, by this solution casting method, the force with various 
sublation stress of a film, stress accompanied by conveyance or rolling up stress 
accompanied by a self-weight of a film. etc. is applied in the film production process of a 
film, especially the process and the post-xeransis process of exfoliating a film from a 
support substrate. Therefore, preventing the optical spots which the deformation 
accompanied by such stress causes, and the optical strain has the difficult problem 
technically rather than it is easy, and it had become the technical probrem with an 
important development of film production technique 
(0005] 

[Problem(s) to be Solved by the Invention] this invention is excellent in the optical 
isotropy and homogeneity, and aims at offering the manufacture technique of the 
polyarylate system film with few amounts of remains solvents 
[0006] 



[Means for Solving the Problem] In film production according to the solution casting 
method the result of zealously a study that this invention persons should solve the 
trouble of such conventional technique Since the glass transition point (Tg') of the 
"polyarylate system film containing a solvent reflects the amount of remains solvents 
sharply, at the process which exfoliates from a support substrate and carries out the 
stoving of this film of a half-dryness When it doubled with transition of the glass 
transition point (Tg*) of the polyarylate system film which contains a solvent in the status 
which can be contracted crosswise and having been heat-treated at specific 
temperature, it found out that the film excellent in the optical isotropy, homogeneity, etc. 
was obtained, and this invention was reached. 

[0007] Namely, this invention casts the solution constituent which mainly consists of a 
polyarylate system resin and a halogen system solvent on a support substrate, heats 
the flow casting film containing a solvent, and faces it evaporating a solvent and 
manufacturing a film. (1) The predrying process which forms the predrying film which 
evaporates a solvent and has independence nature until the content of a solvent 
becomes 5 - 25% of the weight. (2) The post-xeransis process which carries out the 
stoving of the aforementioned predrying film in the status which can be contracted 
crosswise after exfoliating from a base material, and a drying temperature (T degrees 
C) here are the following formula (1). » 
[0008] 
[Equation 2] 

Tg' - 50<T<Tg' ... (1) [, however Tg' {**) are the glass transition points of the polyarylate 
system film containing a remains solvent, and this temperature rises with a decrement 
of a remains solvent content as xeransis progresses.] It is the manufacture technique of 
the optical-isotropy polyarylate system film characterized by drying doubling with 
transition of Tg' and carrying out a temperature up continuously or gradually so that it 
may carry out ** satisfactory. 

[0009] Moreover, although the methylene chloride is mainly used for the solvent in the 
solution casting method of a polyarylate as stated previously, the above-mentioned 
manufacturing method which used this solution constituent that mainly makes a 
methylene chloride a solvent is also included in this invention. 
[0010] this invention is explained in full detail below. 

[001 1] The solution constituent used in this invention mainly consists of a polyarylate 
system resin and a halogen system solvent. Such a polyarylate system resin is a 
polymer which mainly consists of polyester of a bisphenol component and an^aromatic 
dicarboxylic-acid component, the repeat unit expressed with the following formula (2) as 
such a polyarylate system resin ~ more than 50 mol % of the whole - desirable - more 
than 75 mol % especially - desirable - 1 00 mol % - the transparency of the film with 
which what is contained is obtained is good, and is desirable 
[0012] 
[Formula 1] 
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[0013] Ar IS the aromatic-hydrocarbon machine of carbon numbers 6-12 among [formula 
(2), and X is a kind of , base chosen out of the group which consists of the bivalent 
hydrocarbon group, the sulfone machine, and sulfide machine of carbon numbers 1-15 
at least. R1-R4 are an identity or a difference, hydrogen, a halogen, or the hydrocarbon 
group of carbon numbers 1-5.] 

In the above-mentioned formula (2). suitable Ar is the aromatic-hydrocarbon machine of 
carbon numbers 6-10 here, m-phenyiene group, p-phenylene group, and a naphthylene 
machine are specifically mentioned, and especially desirable things are m-phenylene 
group and p-phenylene group. 

[0014] At least, X is a kind of base chosen out of the group which consists of the 
bivalent hydrocarbon group, the sulfone machine, and sulfide machine of carbon 
numbers 1-15, and is chosen out of the group which consists of the bivalent aliphatic 
hydrocarbon machine, the alicycle group hydrocarbon group, the ************** machine 
.the sulfone machine, and sulfide machine of carbon numbers 1 -1 5 in detail. It is the 
™'f*2L^''^^^*'*^ hydrocarbon machine, the alicycle group hydrocarbon group, and 
************** machine of carbon numbers 1-10 suitably.- Specifically, it is an aliphatic 
hydrocarbon machines [, such as methylene-group, 1. and 1 -ethylene 2, and 2- 
propylene machine 2. and 2-butylene machine, the 4-methyl -2. and a 2-pentylene 
machine, ], 1, and 1-cyclo hexylene machine, 3 and 3, and. 5-trimethyl. .************^ 
rnachines. such as alicycle group hydrocarbon-groups, 1 -phenyl -1, 1-ethylene, 
diphenylmethylene machine, 1. and 1-fluorene machine, can be illustrated 2 and 2- 
propylene machine is desirable especially of these. 

[0015] Although R1-R4 are an identity or a difference, hydrogen, a halogen, or the 
hydrocarbon group of carbon numbers 1-5. they are hydrogen, a bromine, or a methyl 
group preferably. 

[0016] It consists of a following repeat unit which what is most widely used from fields, 
such as the economical efficiency of a use raw material and the physical properties of 
the polymer obtained, uses 2 and 2-screw (4-hydroxyphenyl) propane called bisphenol 
A as a bisphenol component, and uses a terephthalic acid and/or an isophthalic acid as 
an aromatic dicarboxylic-acid component in these polyarylate system resins 
[0017] ' 




\ 



[0018] The polyarylate system resin of this invention may be the constituent or 

copolymer which consists of one sort or two sorts or more of repeat units of a repeat 

unit expressed with the above-mentioned fonnula (2), for example, may be a copolymer 

containing two or more kinds of different bisphenol components. By using a copolymer. 

the solubility of a polymer and a dope stability improve in many cases, and it is suitable 

for the intended use to the solution casting method of this invention. 

[0019] the repeat unit as which the above-mentioned polyarylate system resin is 

expressed in the following fonnula (3) ~ less than [ 50 mol % ] - desirable - less than [ 

25 mol % ] - you may be polyester carbonate which it comes to contain 

[0020] 

[Formula 3] 




[0021] Y is X and homonymy in the aforementioned formula (2) among [fonnula (3), R5- 
R8 are an identity or a difference, hydrogen, a halogen, and the hydrocarbon group of 
carbon numbers 1-5.] 

In the above-mentioned formula (3), Y is X and homonymy in the aforementioned 
formula (2), and is chosen out of the group which consists of the bivalent aliphatic 
hydrocarbon machine, the alicycle group hydrocarbon group, and ************** machine 
of carbon numbers 1-10 suitably. Specifically, it is an aliphatic hydrocarbon machines [. 
such as methylene-group, 1, and 1>ethylene 2, and 2-propylene machine 2, and 2- 
butylene machine, the 4-methyl -2, and a 2-pentylene machine, ], 1, and 1-cyclo 
hexylene machine. 3 and 3, and 5-trimethyl. machines, such as alicycle 

group hydrocarbon-groups, 1 -phenyl -1, 1 -ethylene, diphenylmethylene machine. 1. and 
1-fluorene machine, can be illustrated 2 and 2-propylene machine is desirable 
especially of these. 

[0022] Although R5-R8 are an identity or a difference, hydrogen, a halogen, or the 
hydrocarbon group of carbon numbers 1-5. they are hydrogen, a bromine, or a methyl 
group preferably. 

[0023] The polyarylate system resin used by this invention may be a copolymer which 



consists of a repeat unit expressed with the above-mentioned formula (2) and the 
above-mentioned formula (3). and may be mixture 

[00241 Although the above-mentioned polyarylate system resin is usually compounded 
by well-known technique, such as an interfacial polycondensation a melt 
polycondensation. or a solution polycondensation, the above-mentioned polyarylate 
system resin to which the aromatic machine of a principal chain is connected with ester 
combina ,on has that desirable from which tinction of the polymer obtained is obtained 
by the interfacial polycondensation at a few point. For example, the polymerization of 
the aroma ic dicarboxylic-acid dichloride melted in the bisphenols melted in the alkaline- 
water solution and the methylene chloride can be carried out by making it contact under 
interface move catalyst presence. Moreover, although the copolymer which consists of 
the above-mentioned formula (2) and (3) can be obtained by this interfacial- 
polycondensation method, it can also obtain a desired polyarylate system resin by 
canying out melting kneading of each polymer which consists of a repeat unit 
expressed with such a formula (2) and a formula (3). 

Sfn^r''^ molecular weight of the polyarylate system resin used in this invention is 
70.000 or less ( 15.000 or more ] preferably 100.000 or less [ 10.000 or more 1 in the 
number average molecular weight of the polystyrene conversion measured by GPC It is 
not desirable in order for about [ that it is hard to obtain a polymer ] or solubility to fall if 
.T™^"''^ molecular weight as strong than 10.000 as the pan/us is not obtained 
and 100,000 is exceeded. 

[0026] The solution constituent in this invention consists of a polyarylate system resin of 
the halogen system solvent 15-90 weight section, and 10 weight section 
[0027] In this invention, as a halogen system solvent used for the solution constituent 
containing a polyarylate system resin, by melting a polyarylate system resin in high 
concentration, if it is a low boiling point solvent, there will be especially no limitation and 
halogen system solvents, such as a methylene chloride, chlorofonn 1 2- 
dichloroethane, 1 and 1. 2-trichloroethane. and a chlorobenzene. will be mentioned 
Among these, the halogen system solvent which mainly consists of a methylene 
chlonde is desirable from handling being easy etc. at that the solubility and dope 
stability over a polyarylate system resin are high as stated also in advance the low 
boiling point, and incombustibility, in this case, the total amount of solvents'- 100 % of 
the weight is a methylene chloride especially preferably 70% of the weight or more 
preferably 60% of the weight or more If there are few methylene chlorides than 60 % of 
the weight, the stability of the dope which comes to seldom melt a polyarylate system 
resin in high concentration, and is obtained will also become low. Moreover it becomes 
easy to milk the film obtained. There is especially no limitation, takes an effect into 
consideration, and should just use the solvent in the case of carrying out little use of a 
halogen system solvent, especially the solvents other than a methylene chloride as 
other solvents. Effects here are an improvement (the leveling effect) of the front-face 
nature of the film which produced the film by the solution casting method and viscosity 
adjustment of a vapor rate or a system according [ for example. ] to mixing a solvent in 
the domain at the sacrifice of solubility or a stability, a crystallization depressor effect 
etc. the solvent which should just determine the modality and addition of a solvent which 
are mixed by the degree of these effects, and is mixed ~ one sort ~ or you may 
use two or more sorts As other solvents used suitably, ether system solvents, such as a 
solvent of cyclic ether systems, such as ester system solvents '[. such as ketone system 



solvents, such as hydrocarbon system solvents such as halogen system solvents, such 
as chloroform 1 , and 2-dichloroethane. toluene, and a xylene, an acetone a methyl ethyl 
ketone, and a cyclohexanone. ethyl acetate and butyl acetate. ]. tetrahydrofuran, 1, 3- 
dioxolane, 1, and 4-dioxane, an ethylene glycol wood ether, and methoxy ethyl acetate 
are mentioned. 

[0028] When insoluble matter, such as an impurity and a microcrystal, and suspended 
matter are in the prepared dope, or when a haze is accepted in a dope, you have to 
remove these by processing of filtration etc. The store stability of the dope [ itself J made 
get worse the optical property of the film which produced the film when such processing 
was not carried out and prepared may be reduced. It is one to a melting extrusion 
process of advantages for the filtration process of a dope to be indispensable and to 
remove a very small impurity etc. by the solution casting method, generally, at this time. 
[0029] although it depends for the concentration of the polyarylate system resin in the 
solution constituent in this invention on the molecular weight of the solvent and 
polyarylate system resin to use etc. - the polyarylate system resin 10 weight section ~ 
receiving - the amount of solvents - 15 - 90 weight section - it is 20 - 50 weight section 
preferably If the amount of solvents exceeds 90 weight section, although it is 
satisfactory, since the effective concentration of a polyarylate system resin is low. when 
a film is produced by the solution casting method using about [ not being desirable ] or 
this solution constituent, since solution viscosity is low, surface smooth nature is not 
obtained that external turbulence tends to occur, and it is not desirable [ the stability of a 
solution ]. Conversely, the dope with the amount stable in under 15 weight section of 
solvents is hard to be obtained. Such concentration mainly takes the stability of a dope, 
and solution viscosity into consideration, and is determined. 

[0030] In this invention, after casting a polyarylate system resin solution constituent 
(dope) on a support substrate, a film Is obtained by heating and evaporating a solvent. 
Generally a industrial continuity film production process consists of 3 of a flow casting 
process, a predrying process, and a post-xeransis process processes. A flow casting 
process is a process which casts a dope flat and smooth, a predrying process is a 
process which carries out the vaporization elimination of most solvents from the cast 
dope, and a post-xeransis process is a process which removes the remaining solvent. 
[0031] At a flow casting process, the technique of extruding from a die. the technique by 
the doctor blade, the technique by the reverse roll coater, etc. are used. Industrially, the 
technique of extruding a solution from a die continuously to the support substrate of the 
shape of the shape of a belt and a drum is the most common. Although there is 
especially no limitation as a support substrate used, plastic plates, such as metal 
substrates, such as a glass substrate, stainless steel, and a ferrotype, and a 
polyethylene terephthalate, are used. However, in order to carry out continuity film 
production of the outstanding film of the optical isotropy and homogeneity which 
becomes the chief aim of this invention industrially highly, most generally the metal 
substrate which carried out mirror-plane finishing is used. 

[0032] Solution viscosity is a very important factor in generally producing a transparent 
and smooth film from a dope. Although it depends for solution viscosity on the modality 
of the concentration of a resin, molecular weight, and solvent. 500-50, OOOcps of the 
viscosity of the solution constituent of this invention is 700-30,000cps preferably. It 
obtains [ a smooth film ] and is not desirable, in order that the fluidity of a solution may 
fall, if this is exceeded. Moreover, less than [ it ], a fluidity is too high, it does not 




\ 



become, or that it is hard to breathe out a solution uniformly from the T die usually used 
for the cast, turbulence of a front face arises for external turbulence, and a 
homogeneous and smooth film is not obtained, 

[0033] Although the dope temperature at the time of flow casting of this invention is 
based on the solvent to use, 10-40-degree C 10-60 degrees C are preferably performed 
in 15-35 degrees C. when using 15-40 degrees C and a methylene chloride as a solvent 
preferably. In order to obtain the film which was excellent in smooth nature, the solution 
extruded from the die needs to carry out flow casting and smoothing on a support 
substrate. In this case, it is not desirable in order that surface xeransis and solidification 
may occur before becoming smooth, if flow casting temperature is too high. Moreover, it 
is not desirable in order to cool a flow casting solution, and for viscosity to rise and to 
dew [ that smooth nature is hard to be obtained or ], if temperature is too low. 
[0034] It is possible to carry out smoothing (the leveling effect) of the front-face nature of 
a film highly by suppressing a certain amount of time xeransis, and securing the fluidity 
of a dope, before moving from a flow casting process to a xeransis process. 
[0035] In a predrying process, it is necessary to carry out the vaporization elimination of 
most solvents from the dope cast as much as possible for a short time on the support 
substrate. However, if rapid vaporization happens, in order to receive defonnation by 
foaming, you should choose xeransis conditions carefully. In this invention, it is good to. 
start xeransis from the lowest boiling point of the solvent to use and the domain which 
makes an upper limit suitably the (boiling point -5) Then, it is desirable to carry out a 
temperature up sequentially or continuously, and to gather xeransis luminous efficacy. 
As for the upper limit of the temperature in the culmination in this process, 120-degree 
C 100 degrees C are adopted preferably. It is not desirable, in order that a foaming may 
arise, if it is made an elevated temperature more than it. since it is contained also 25% 
of the weight at this process when there are many remains solvents. Moreover, you may 
send a wind if needed. In this case, generally the domain of 15m/second or less is used 
preferably the wind speed of 20m/second or less. Since a smooth side will not be 
acquired for the turbulence of a wind if it is exceeded, it is not desirable. A wind speed 
may be increased gradually or continuously and is desirable rather. It is good even 
when it is calm in order to avoid the turbulence of a wind in an early phase. 
[0036] At this predrying process, a film exfoliates from a substrate as a film which is on 
a substrate and has independence nature in the last of this process. If there are many 
amounts of remains solvents in that case, since this film is soft, deformation will occur, 
and if there are few remains solvents, since the adhesion with the support substrate of a 
flow casting film becomes high and a detachability becomes bad, stress distortion, a 
sublation source, and a sublation blemish will arise. Therefore, the amount of remains 
solvents is an important factor, and 7 - 20% of the weight of a domain is chosen still 
suitably suitably the 5 - 25 % of the weight of the amounts of remains solvents. 
[0037] In a post-xeransiis process, it is necessary to dry further the film which exfoliated 
from the substrate and to carry out the amount of remains solvents to 0.5 or less % of 
the weight still preferably 1 or less % of the weight preferably 3 or less % of the weight. 
When defomriation will happen with time if there are many remains solvents, or heat is 
applied at a post-processing process, it is for a dimensional change and the so-called 
thermal contraction to start. Generally the technique of drying, while a post-xeransis 
process conveys a film by the pin tenter method or the roll overhang method industrially 
is taken. In a pin tenter method, the force is unevenly applied to a film for the deflation 



by a self-weight of a film, and vaporization of a solvent, or a wind pressure. Moreover, 
the force of the orientation (the conveyance orientation of a film) of MD in which it is 
applied also by the overhang method for rolling up. and the force in which it is applied 
with a wind pressure are not avoided. Apparently, although it seems that these force is 
few. LCD intended use etc. cannot disregard it for film production of the film with which 
the optical isotropy is demanded highly. The polyarylate system film which contained 
the remains solvent in large quantities [ the phase of going into this process ] is because 
it is in the status of being very easy to receive deformation. The glass transition point of 
a polyarylate system film is greatly dependent on the amount of remains solvents, and 
falls notably with the increase in the amount of remains solvents so that it may prove in 
the example ( drawing 1 ) of reference mentioned later. At the temperature more than 
the glass transition point, the elastic modulus of a film decreases sharply and a film is [ 
become ] easy to deform remarkably. Such a viewpoint showed that it was necessary to 
control the drying temperature in this process strictly especially. 

[0038] It sets to this invention and is the following formula (1) in the status which can be 

contracted crosswise [ of a film ], i.e., the cross direction, about drying temperature in 

the atony status. 

[0039] 

[Equation 3] 

Tg' - 50< T < Tg' ... (1) 

[. however Tg' (**) are the glass transition points of the polyarylate system film 
containing a remains solvent.] It carries out by doubling with transition of the Tg', 
carrying out a temperature up continuously or gradually, and drying in the domain of 
****** (T). Drying temperature (T degrees C) is xeransis ambient temperature here. 
[0040] By the DSC (Differential ScanningCalorimetry) method, Tg' here encloses a 
sample in a sealing cell, and defines it as the falling temperature when measuring by 20 
degrees G of programming rates, and miri. Tg' - It becomes [ drying efficiently at less 
than 50 degrees C ] impossible and is not desirable. Conversely, it is not desirable, in 
order that distortion may arise, if Tg' is exceeded. T is [0041] still preferably. 
[Equation 4] It is the domain of Tg'-30<T<Tg'. 

[0042] The remains solvent decreases in the process which a film is conveyed and 
goes, and Tg' goes up and goes by the post-xeransis process in connection with it 
Therefore, in order to dry efficiently, without producing distortion of a film at this 
process, it is required to double and carry out the temperature up of the T to Tg'. 
Although the temperature up of the temperature may be carried out continuously, the 
technique of dividing into four to 7 phase preferably, and carrying out a temperature up 
gradually according to the Tg' is suitably adopted three to 10 phase in facility. In 
addition, this Tg' is not only dependent on the amount of remains solvents, but is 
dependent on the modality of solvent. 

[0043] In a xeransis process, you may ventilate like a predrying process after this. 
Moreover, although especially limitation does not have a film bearer rate, generally it is 
preferably carried out in the 1-1 Om domain for /by 0.5-1 5m/. 
[0044] In this invention, in case the above-mentioned polyarylate system film is 
manufactured, solvent gas concentration is high and may dry in the inert gas ambient 
atmosphere, such as nitrogen gas and carbon dioxide gas. When using an infiammable 
solvent, the xeransis technique in [ the field of the safety with consideration to the 
explosion limit of a solvent to ] this inert gas ambient atmosphere is desirable. In this 




case, more than 3vol% of the gas concentration of a solvent is desirable Moreover as 
for the oxygen density m the inert gas ambient atmosphere, less than f 10vol% 1 is ' 
desirable. ^ 

[0045] The domain of 10-300 micrometers of the thickness of the film obtained by this 
invention is 50-200 micrometers preferably. The thickness of 50-200 micrometers is 
fond on the plastic plate and the original fabric film for phase contrast films which 
constitute especially a LCD. and it is used foi- them. It is difficult to remove a remains 
solvent. If thicker than this, and if thinner than this, it is difficult to suppress thickness 
spots. 

[0046] The film, obtained, by this invention can be extended and can be used suitable for 

a phase contrast film etc. 

[0047] 

[Effect of the Invention] According to this invention, in case a film is produced from the 
solution constituent of a polyarylate system resin, by controlling the xeransis condition 
strictly. It excels in optical isotropy and optical homogeneity, and very few transparence 
and smooth film of the amount of remains solvents can be obtained further. Such a film 
IS useful on a plastic plate, a phase contrast film, etc. which constitute a LCD. 
[0048] 

[Example] this invention is explained in full detail according to an example below 
However, this invention is not limited to this. In addition, the parameter performed in the 
example was measured by the following technique. 

[0049] Solution Viscosity: The Brookfield viscometerBH type by Tokyo Keikl'co Ltd 
was used, and it measured at 30 degrees C. 

Glass-transition-temperature: Product made from TAInstaiments 2920 type DSC was 

used and the programming rate was measured by part for 20 degrees-C/. 

Film Thickness: The sensing-pin formula thickness gage by ANRITSU CORP was 

used. 

Light-transmission: The ultraviolet [ by Shimadzu Corp. ] visible spectroscope (UV-240) 
was used. r- \ / 

Hayes value: ~ automatic [ made from Japanese Industry ] digital hazemeter UDH- 
20D was used 

Phase contrast and lagging-axis:automatic birefringence meter KOBURA-21ADH 
(product made from KS Systems) were used. 

It heated at 200 degrees C in the detennination:nitrogen ambient atmosphere of a 
remains solvent for 16 hours, and asked by the gravimetry before and behind it 
[0050] In the bisphenol component in the [example 1 of reference] aforementioned 
formula (2) X 2 and 2-propylene machine. That each of methylene groups, and whose 
R1-R4 60 mol % and X is methyl groups for that all of R1 -whose R4 are hydrogen is 40 
mol %. Copolymerization polyarylate resin [number-average-molecular-weight =37 000 
which consists of a repeat unit whose Ars in the aromatic dicarboxylic-acid comporient 
in the aforementioned formula (2) are p-phenyiene group and m-phenylene group (mole 
fraction 7:3) (polystyrene conversion). Glass-transition-point =21 1 degree-C] was 
melted in the methylene chloride, and the transparent solution of 20 % of the 

weight of concentration was prepared. The solution viscosity in 30 degrees C of this 
solution was 6.4x1 03cps. The film of 100 micrometers of thicknesss with which the 
amount of remains solvents is different was produced by changing xeransis conditions 
from this solution. The glass transition point (Tg') of these films is shown in drawing 1 




(A), It fell remarkably as the amount of Tg' of remains solvents increased so that clearly 
from drawing. 

[0051] X in the aforementioned formula (2) as a [example 2 of reference] polyarylate 
system resin 2 and 2-propylene machine. Ar p-phenylene group and m-phenylene 
group (mole fraction 1:1), All of R1-R4 are hydrogen. Y in the aforementioned fomiula 
(3) 2 and 2-propylene machine, Polyester carbonate [number-average-molecular-weight 
=29,000 whose proportion of the repeat unit as which all of R5-R8 consist of a repeat 
unit which is hydrogen, and they are expressed in the aforementioned fomiula (2) and 
(3) is 88/12 (polystyrene conversion), Using glass-transition-point =189 degree-C], it 
melted in the methylene chloride and the transparent ******** solution of 20 % of the 
weight of concentration was prepared. The solution viscosity in 30 degrees C of this 
solution was 2.1x103cps. The relation between the glass transition point of a film and 
the amount of remains solvents was investigated like the exarhple 1 of reference using 
this solution. Similarly the result is shown in drawing 1 (B). It fell remarkably as the 
amount of Tg' of remains solvents increased so that clearly from drawing. 
[00521 Continuity film production was performed using the 20 % of the weight 
methylene-chloride solution of the polyarylate resin used in the example 1 of [example 
1] reference. Casting equipment extruded the dope from the die to the belt through the . 
filtration process, and adopted the method connected to the predrying kiln at which it 
****ed the belt in four phases. Moreover, the back drying furnace adopted the kiln of the 
pin tenter method with which it ****ed the film which exfoliated from the belt in six 
phases. After casting using this equipment, the temperature up of the temperature of 
predrying kiln was gradually carried out to 35 degrees C (calm), 55 degrees C (wind 
speed of 1m/second), and 75 degrees C (wind speed of 5m/second), finally it was made 
into 40 degrees C, and it cooled. And the amount of remains solvents made it the film 
with the independence nature which is 15 % of the weight A belt to the film was 
exfoliated in this phase, and it sent to the back drying fumace. In the status which can 
be contracted crosswise in a back drying furnace, temperature is responded to the 
amount of remains solvents, therefore Tg*. and it is 75 degrees C (the 15 % of the 
weight of the amounts of remains solvents). Tg'=87 degree C, 100 degrees C (the 10 % 
of the weight of the amounts of remains solvents, Tg'=1 1 5 degree C), The temperature 
up of the 185 degrees C (the 1 % of the weight of the amounts of remains solvents, 
Tg'=197 degree C) was carried out gradually, and 175 degrees C (the 2 % of the weight 
of the amounts of remains solvents. Tg'=184 degree C) of 155 degrees C (the 3.5 % of 
the weight of the amounts of remains solvents, Tg'=168 degree C) of 130 degrees C 
(the 6 % of the weight of the amounts of remains solvents, Tg'=144 degree C) of 
xeransis films were obtained. The film obtained in this way did not have a foaming, an 
orange peel, and a flapping phenomenon, and thickness was 100**1.2 micrometers and 
was very homogeneous. The amount of remains solvents was 0.1 % of the weight, and 
was a minute amount very much. Moreover, the light transmission in the wavelength of 
550nm was 90.7%. the Hayes value was 0.3%, and it was optically transparent. The 
phase contrast in the wavelength of 590nm was lOnm or less, and also had little 
variation within a film. Moreover, the variation in a lagging axis (orientation where a 
refractive index serves as the maximum in a film side) was also **10 degrees or less, 
and, also optically, was a homogeneous film. ■ 

[0053] By the 1st of a back drying furnace, - the three-stage. 125 degrees C was taken 
after exfoliating the film produced like [ the [example 1 of comparison] film sublation 



phase ] the example 1 . it was taken 170 degrees C in the 4-6th phases, and post- 
xerans,s was Performed. The amount of remains solvents of the obtained film was 0 1 
90 7? ITm transmission in the wavelength of 550nm was 

out thtt ? n''^ ""■^"'"^ ^"^ transparent. However, it turns 

out that .t ,s 35*^1 Onm when the phase contrast in the wavelength of 590nm is searched 
for. and the vanaf on in a lagging axis has no less than "30 degrees an opti^f 

rnnc° ^""^ "°*^^'y ^'S^^' an optical strain is high. 

[0054] Continuity film production was perfonned using the 20 % of the weight 

rTvf'mLT ^°"iL°" Polyar/late system resin used in the example 2 of 

{example 2] reference. The same thing as what was used in the example 1 was used for 
castmg equ.pment and the drying furnace. After casting using this equ5^menTS,e 
temperature up of the temperature of predrying kiln was gradually carried out'to 35 
degrees C (calm), 55 degrees C (wind speed of 0.5m/second). and 75 degrees C (wind 
speed of 5m/second). finally It was made into 40 degrees C. and it cooled And the 
amount of reniains solvents made it the film with the independence nature which is 15 
%of the weighty belt to the film was exfoliated in this phase, and it sent to the back 
drying furnace. The temperature of a back drying furnace is responded to the amount of 
remains solvents, therefore Tg'. and it is 65 degrees C (the 15 % of the weight of fte 
amounts of remams solvents). Tg'=75 degree C. 80 degrees C (the 1 1 % of the weight 

n . tn 1 TfJ"o^ ^9 The temperature up was ca^ied 

out to 1 15 degrees C (6 % of the weight [ of the amounts of remains solvents ] Tg-=129 

rl'llo l °^ ^^'9^* °^ ^'^^""ts ^ remains solvents. 

InijJnt ^.^l?: "^5?'®®^ ^ 2 °^ ^^'9»^t of the amounts of remains 
SQlvents. Tg =165 degree C). and 175 degrees C (the 1 % of the weight of the amounts 
of remams solvents. Tg'=179 degree C). and the xeransis film was obtained. The film 
obtained in this way did not have a foaming, an orange peel, and a flapping 
phenomenon, and thickness was 100**1.1 micrometers and was very homogeneous 
The amount of remains solvents was 0.1 % of the weight, and was a minute amount ' 
very much. Moreover, the light transmission in 550nm was 90.1%. the Hayes value was 
0.4 /o and It was optically transparent. The phase contrast in the wavelength of 590nm 
was lOnm or less, and also had little variation in a film side. Moreover, the variation in a 
lagging axis was also **10 degrees or less. and. also optically, was a homogeneous 

[0055] By the 1st of a back drying furnace. - the three-stage. 110 degrees C was taken 
after exfoliating the film produced like [ the [example 2 of comparison] film sublation 
phase ] the example 2. it was taken 170 degrees C in the 4-6th phases, and post- 
xeransis was performed. The amount of remains solvents of the obtained film was 0 1 
tV!"^.^^!? the light transmission in the wavelength of 550nm was 

;1 ; -^^ o^^^^ "^'"^ ""^^ ^"^ optically transparent. However, ittums 
out that It IS 30**1 5nm when the phase contrast in the wavelength of 590nm is searched 
for. and the vanation in a lagging axis has no less than **20 degrees an optical 
anisotropy and its spots are notably high, and an optical strain is high 
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%pjsr\z'r^'i^^mf)^$>^. ^^mm^^^^tmm^iz^ 

\t. xm(f}\Z{t\f>'r>^-:^^^^],^\tn-)\,mm:^ 

%(cJ;^«ifiS, h^\^^\m&^(Drzsb\zy ^ jU2x\z^f^* 

Tg* -50< T < 

h^7^;i.A(?D:^^Xfe^.^T*^. ] (T) (7) 

[0 0 4 0] ;iCTl^^Tg' tj:, DSC (D i f f e 
rent ial ScanningCalorimet 

ry) m\z^Ki. mmiz)vm\z^n^itxL. ^umm 

2 or/m l nVm^bftm<DiL-^Tfiif)Umt^m'^ 

Tg' -5 0t:7^i^TH^<i^6<jlc^iS^r^C<h;^^ai 

C^rzMZptf^{y<U^^, Tti$6iC$f$L<tt, 
[0 04 1] 

C&4] Tg' - 3 0<T<Tg' 

[0 0 4 2] ^^j^xsTfi. y-i )iL./)mm^nxrf 
i^^-ttriziiijmm^z^mr^rcibizn. r^Tg- \z^ 

\t4^7mmz5r^\iX^(DTs' iZ^t^CXmmmz^U 

.'t^yjmf)^ttfm\zt^m^n^. /^i5C(?)Tg' \tm^m 
^mizikrft^^tf}^ 0 xfsi<mm<r>mm\zh{^^-r^. 

[0 0 4 3] C(Dyt^f^XU{Z:}6\.^Xim^mX^tm 

^izmm,Lxh^\.\ ^rzy.<)\.L.m^^m^\t. mz^ 

^\ttSi\^^f)<-mz\t. 0. 5-1 5m/5>. L<{i 

I 1 0 my9><Dmmxnt:>ti^. 
(0 0 4 4] ^^miz^*.^x. ±iEi^'jr 'J 
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*-\z^ t3mt> ^ . s re . . l&m:^^x t>#© 0 o^fcfi?) icsn 

^^n^y ^ )VK(r>%m\z\tmMx^ts.\^\ txnu,^ 

^^75^6T^s. aij^r5##ffi (ai) -ciiiE-r>5cfc 

it? mm\z^t<^^L. m^^mm<omiMtmzm^\z&' 
Tt^n '^<Dis^xm»j^&.±<Dumx\t. y^j\,A<D 

coxoum^f)^^. z.<DrMX(o^i^umtmzm^ 
\z^m'r^^z^m^$>^zti>^m^otz. 

[0 0 3 8] *%^(Ci3l.^Tti, y-<)VA<Dil^:^\^\Z^ 

i^^mrsi^m. r^t^^myji^izmmmi^^x^mum 

STS^ (1) 
[0 0 3 9] 
[SC3] 

Tg* •••(!) 

X, ^^iix^(DTm^:^x^m%^x^i§i^^mbx 

mmm\t i o v o i %&.rf)m^ir\^\ 
[0 0 4 5] :^^miz^on^ti^y^)iAom^\t. 

l0'-3 0 0Mm, ^^L<{i5 0-2 0 0am<O«|ffl 

x^^o w\zm^^7jk^m^mf^r^-:ryx^y^m 

30 Wl. (il9^7-<;UAffiIlS7^ jWAlCt^S 0-2 0 0 m 
[0 0 4 6] *I^H>^{CJ:OI#bn^7^ JUAfl, ]^f*L 

Tfa^^-? >r )VL.'^\z^m\zm ^^^^ Lt^xt^. 

[0 0 4 7] 

(r^mm.is.^^ti^^y^}VL.^nmr^n. ^tcD^m^f^ 
^mmizmm-r^ct\z.ko, H'^mu'^^^^^rsm 
40 nmz^n. ^^\z^^m^^(ri^^x'>t^\.^m^'^ 
my^)iL.^n:bctii^x€^. fi^f}^^y^<)vi^\t. wl 

L.^\z^mxh^. 

[0 0 4 8] 

[0 0 4 9] : i^Kfl-S fflBHttSlfB 

H:^^{5!,mL. 3 Or-Cgfl^L/io 

50 : TA ! n s t r ume n t sS2 29 
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(7 

U 

Tt^Sii^ : s?$sf^^ m) wm^^^^^m (uv 
-2 4 0) ^mLtz. 

ADH (KSxX5^AX $filfflL>5:. i(7 

i^^^g^co^s : -^mnm^^x 2 o o r-c 1 6 ^rajn 
10 0 5 0] mnmu {2) ^o^xyjLj 

R'-'R^7&n>*rnt>^^;PaT35^'bO!);5UO^;l/ 

%r$>o.-^m^ (2) ^co^#M>-':^j;i/3j?>K«^j'jc 

*5lt ^ A r p - :7 X- W >Si5<i;i;ni - 7 X - U >S 
T^-S (^)\^itm7 : 3) »03iLm{^:7!>^^»>i^^M^ 
JJ?U7.UU— K^flg [^^l^5^^^=3 7, 0 0 0 20 
'jX^U>ift||) , :^^XIfc^.^=2 1 iri 

4x 1 O'c p sT*ofCo CCDi§?St;5^^|S:iS^f^$iC 
<fe:$i!:^ C <!: ?C J: 0 ^M^filScDS/i'SlgiP 1 0 0 M m 

^ (Tg' ) (A) ic^fo ia;5^6^b;5^:^^^ 

CO 0 5 1] [##0I|2] 3l?U7U U—h^WflgizL 
H^g25^: (2) I^^^7)X?5^2, 2~yQt:i/>S. Ar JO 
;5tp-7x-U>^43<i:o:m-:7x-U>^ (^;uit^ 
1:1), R'-'R^^^^TTic^gT^O, g^rSiC (3) t|a 
(DYfi^2. 2-ynt:v>S, R^-'R'Pi^^TTKs^T^^ 
^HDigL^&Ti^b/^iiO, 3^52^ (2) ^^TS (3) "C 
a$n^M^OiiL#{40it^:fJ«8 8/1 2"C*>53j?gx 
[|&^i^^^S=2 9. 0 0 0 

o^WL^m^Lfz. commons ox: iz^n^mi&i^m 

\t2. 1 X 1 0^ c p s T^o/ii. c:cDi§f«$:ffll\ # 40 

^t(Dm^.^^-<rz. -eoM^i&f^i;<^i (B) izm 

t0 0 5 2] C^^igfiRjl] ##9^1Tffll^fc^i^U7U^' 
m^'frorz. ^^7.7-^ >i/^m\t. ^iaxs^rigrK 

zi. '^<i^^^\t^)[rhf)^ibmmLrzy^)\.i.y>^6^miz so 
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if 

^^^^Tm^brz^:. m^^ip<Dum^^remz. 35 
x: mm.) . ssr: (ja^im/i:j^) . 7 sx: {s.ms 

m/m lC#iaL, B.mzAOX:\zLX}%mLtz. -eL 

^. ^<^WL^x^)iht^^y ^ }Vi^^mfi&LxmL^^ 

\Zl^^rz. 'ik^'!^^X\ti^-^^\Z^^ul^ts,^WiX. & 

s^^s^g^a, !^£-pTTg' icf^i;T7 5'c (ass- 
ets 1 5sa%. Tg- =8 7*0 . loot: {nm^ 
^m. \ oss%. Tg- =1 1 5t:) . 1 3o"c (5^® 
^§«^S6sa%* Tg* =1 44x:) , 1 5 51c OSS 
^«ta3. 5sa%. Tg* =16 ST) . 1 7 5t: 
{n^m%m2mm.%s xg- =i84t:) , i85x: 
(^s?§«aiafi%, Tg' =i97t:) icsBwtc 

#iaLr^i^7>f ;t'A$:'^fco f}^<Lxn^tltzy^)V 
AJi^fS, tt^m, igcfl^il^:^i^:'5:<i?i5^^lil 0 0± 
1. 2MmT*0, filJ^Tl^STSo^. SS^fltSU 
0. lSa%-C^OS56T^aT^-::>fco ^Ac5 5 0 n 
mO&:^(C43(t^7t^S3a^ti9 0. 7%, A.^X®J1 
0. 3%-Ca5 03fe^«(C3^T*^feo lS[g5 90nm 

xo^n^y^h'j^ftti^->rz. t/tii^stt (^^jUAffli*? 
^MVx^ti^^±ti3.^:^\Q\) (r>nyy^h± 1 o* e(T 

[0 0 5 3] [it^^ 1 ] 7 >r ;i-A|il«ISl«^Tfi^Jg 

l-3g!S^-CtJl 2 STC, m4~6SP&THl 7 om 

0. iSa^T^o^c. ^;t5 5 0 nmO&gtC^Stt-S 

^•mzm^Xhr>rz. Lfi^Vfti)^^^^^%Onm\Zi^ 
tt^fifflllSr*s6/t<tC53 5± 1 0 nmTftO. lilt 

ig!§^(7)/N*^^7^{i± 3 0' t)^0 7t^s:^fti3ckt;f-?- 

[0054] l%mm2^ ##05|2rfflVi/S:^U7UU 

- v'^.m^^(D2 oMm%mt:^^\^y'^m^m^^xmm. 

^m\x^mLtzhotwiCh<r>^mm\^tz. ^o^m. 
'^m^x^'sgLtz^. ^^^^(Di^m^^^mz. 35 
r (MS) . 5 or {mmo. sm/m . 7 (a 

^5m/^l^) IC^iat, ia?^lC4 OrfCLT?&^L;S:. 
(C L Z._(r>^^^X^)l K/i^ 6 7 ;U A L T^^ 

i&ipiz'j^-orz, m^i^ip<r>UIfl^f^1smum. aeoTT 
g' c£oi;t6 St: im^mm^] Tg* = 

7 ot:) . 8 or. mmm^m \ ima%. xg* =9 
6r) . 11 5r m^mmmeMm%, Tg* =1 2 
9r) . i3 5r xg' =1 

•i2r). 1 5 5r (j^^^iS4s^a2iaa%. Xg' =1 
esr). 1 7 sr a^^^is^ai iaa%, Xg* =1 
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10 0±l. I timt!$>K>. msfyxi^nrh-orc. 

5 5 0 nmlCi$tt^31(^^3lii^ti9 0. IX.^^Xm 

\to, 4%r$>*)j/t^mzmmx$>r>rz. &^5 9 0 n 

tc. 

CO 0 5 51 [it^m2] y^)vi^m^mm^x\mm 
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L:6^L;i;5tb«^:g5 9 0 nm{Ci3 
tt'5&ffi^^^s6Aca:c:;53 0± 1 5 nm-r*0. ^it 

B (O) ^^m2xi^ubrz7f.^)7'ju-hw^y^)V 

A. 
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